Cranial and external morphology of 54 specimens of rodents of the genus Akodon from southern Brazil was analyzed. The sample included 27 individuals with a karyotype of 2n ϭ 44 and 13 with 2n ϭ 46 and 14 nonkaryotyped animals. Principal components analysis separated individuals with 2n ϭ 44 from those with 2n ϭ 46. Individuals with 2n ϭ 44 were distinguished from those with 2n ϭ 46 by narrow and elongated molars, ectolophid present, narrow interorbital breadth, reduced tegmen tympani, and distal baculum with the central and lateral digit approximately equal in size and proportions, not enlarged in the extremity. Discriminant functions analyses including 6 A. sanctipaulensis individuals and holotypes of A. serrensis and A. s. leucogula resulted in 3 distinct groups. The 2n ϭ 46 individuals were related to A. serrensis, but those with 2n ϭ 44 were not assignable to any described species for Akodon. We describe and propose the recognition of a new species for the genus.
The tribe Akodontini comprises a major subdivision of the subfamily Sigmodontinae, and Akodon is one of the largest genera, including 45 species (Musser and Carleton 1993) . Species of Akodon are distributed through the Andes from Chile to Venezuela and in the lowlands of Bolivia, Argentina, Paraguay, and Brazil. Accurate comprehension of akodont systematics, including robust recognition of species, has been limited by poor specimen documentation and inadequate description of characters. Morphological distinctiveness, geographical distribution, and karyological characterization can provide data for identification of species in Akodon. * Correspondent: auchrist@vortex.ufrgs.br There have been several recent reviews of relationships among Akodon species. Reig (1987) combined analyses of skull and molar morphology with chromosomal data to revise the living taxa and establish criteria for generic and subgeneric recognition. Myers (1989) defined species limits of large Akodon with robust skulls from middle and low elevations of the eastern slopes of the Andes and adjacent plains in Bolivia and Paraguay southward to the middle of Argentina, recognizing 7 species in the various group (A. dayi, A. dolores, A. molinae, A. neocenus, A. simulator, A. toba, and A. varius) . Myers and Patton (1989) described the species A. kofordi from Bolivia and combined it with A. fumeus from Peru, within the fumeus group. Myers et al. (1990) characterized species limits within small brown mice with delicate skulls from central and southern Peru and adjacent areas in Bolivia, establishing the boliviensis group that includes the 2n ϭ 40 species A. boliviensis, A. puer, A. subfuscus, A. juninensis, and A. spegazzinii. Hershkovitz (1990) placed 21 species of Akodon into 2 species groups based on greatest skull length: the boliviensis group (A. alterus, A. azarae, A. boliviensis, A. caenosus, A. iniscatus, A. lutescens, A. nucus, A. pacificus, A. puer, A. subfuscus, A. tucumanensis , and 2 new species from Brazil, A. sanctipaulensis and A. lindberghi) and the mollis group (A. mollis, A. cursor, A. dolores, A. varius, A. hunteri, A. markami, A. serrensis, and A. surdus) . The mollis group has a known diploid number ranging from 24 to 44.
Taxonomy of Akodon species in Brazil is confusing because of strong morphological similarities among species. Karyotypic analyses, however, have been useful in the definition of some species. Heretofore, 8 species were thought to occur in southern and eastern Brazil: A. cursor, formerly included in taxa with 2n ϭ 24, comprises populations with 2n ϭ 16-14 distributed in eastern Brazilian Atlantic rainforest from Paraná to Pernambuco states (Christoff 1997; Fagundes et al. 1998; Maia and Langguth 1981; Rieger et al. 1995; Sbalqueiro and Nascimento 1996) . A. montensis, which is morphologically undistinguishable from A. cursor, has a karyotype of 2n ϭ 24-26 and occurs from eastern Paraguay into southern and eastern Brazilian Atlantic rainforest up to Rio de Janeiro state (Christoff 1997; Fagundes 1993; Liascovich and Reig 1989; Rieger et al. 1995) . A. azarae (2n ϭ 38) inhabits open areas of northeastern Argentina, Bolivia, Paraguay, Uruguay, and southernmost Brazil (Bianchi and Merani 1984; Bianchi et al. 1976; Sbalqueiro 1989; Vitullo et al. 1986) . A. lindberghi (2n ϭ 42) inhabits cerrado areas of central Brazil and Atlantic rainforest from Minas Gerais state into southeastern Brazil (Geise et al. 1996; Hershkovitz 1990; Svartman and Almeida 1994) . A. toba (2n ϭ 42 or 43) occurs in chaco of western Paraguay, eastern Bolivia, northwestern Argentina and westernmost Mato Grosso state, Central Brazil (Myers 1989) . A. serrensis (2n ϭ 44) occurs in eastern Paraguay and southern and eastern Brazil to Paraná state (Christoff 1997; Liascovich and Reig 1989; Sbalqueiro 1989) . A. sanctipaulensis is the only named species with unknown karyotype and occurs in Atlantic rainforest restricted to Primeiro Morro, São Paulo state (Hershkovitz 1990) .
Three distinct karyotypes have been reported for unnamed specimens of Akodon in Brazilian territory: 2n ϭ 46 from southern Brazil, Paraná, São Paulo, and Rio de Janeiro states (Christoff 1997; Fagundes 1993; Geise et al. 1998; Sbalqueiro 1989) , 2n ϭ 40 from Esmeralda, Rio Grande do Sul state (V. Fagundes, pers. comm.), and 2n ϭ 10-9, the lowest known diploid number for rodents, described for specimens from Mato Grosso state, central Brazil (Silva and Yonenaga-Yassuda 1998) .
Our primary goal was to define species limits rather than elucidate phyletic relationships among individuals with different karyotypes (2n ϭ 44 and 2n ϭ 46) from 2 neighboring localities in Roça Nova, state of Paraná, southern Brazil (type locality of A. serrensis). The 2n ϭ 44 karyotype was described for a population of A. serrensis from Misiones, Argentina (Liascovich and Reig 1989) , and 2n ϭ 46 is a new diploid number for the genus. We assessed whether cranial and external morphology of representatives of both karyotypic forms can be used to define morphological limits congruent with karyotypic forms. We compared our findings with descriptions of taxa from the literature (A. serrensis, its subspecies A. s. leucogula, and A. sanctipaulensis) to assess the taxonomic status of those populations in relation to morphologically and karyotypically similar species.
MATERIALS AND METHODS
Specimens.-External and cranial measurements were obtained from 40 karyotyped ani- mals from 4 localities: Piraquara (22), Aratiba (7), Eldorado Paulista (1), and Nova Friburgo (10). Specimens were deposited in the Museu de Zoologia da Universidade de São Paulo, São Paulo (MZUSP), and the Museu Nacional do Rio de Janeiro, Rio de Janeiro (MNRJ). Measurements of another 14 adult nonkaryotyped specimens with morphology of the 2n ϭ 44 form (11 from Piraquara) or the 2n ϭ 46 form (3 from Eldorado Paulista) also were included (Fig. 1 , Appendix I). Data from 2n ϭ 46 and 2n ϭ 44 specimens were compared with data from 5 specimens from the literature related to the holotype of A. serrensis (Thomas 1902 : original number 803) and A. s. leucogula (MNRJ 2531, data taken directly from the holotype). Comparative measurements of 6 A. sanctipaulensis also were taken from the literature (FMNH 94513, FMNH 94515, FMNH 94516-holotype, FMNH 94518, FMNH 94520, FMNH 94522; Hershkovitz 1990 ). All other recognized species of Akodon in Brazil were morphologically or karyotypically distinguishable from these taxa and, therefore, were not included in comparative analyses.
Cranial and external morphology.-Four external measurements were transcribed from museum tags: head and body length, tail length, hind foot length without claw, and internal ear height. Eighteen craniodental dimensions were measured with a digital caliper to the nearest 0.01 mm using a stereo microscope. Morphometric variables were condylozygomatic length according to Langguth (1963) , basilar length, palatal bridge, and breadth of braincase as defined by Hershkovitz (1990) , condyloincisive length, incisive foramen length, diastema length, zygomatic breadth, rostral width, length of maxillary tooth row, orbital length (ϭlength of orbital fossa), rostral length, and occipital condyle width as defined by Myers et al. (1990) , breadth of palatal bridge, least interorbital breadth, breadth of zygomatic plate, and breadth of M1 according to Voss (1991) , and condylosquamosal length defined as the distance from the occipital condyle to the anterior face of the squamosal inside of the orbital fossa at squamosal root of the zygomatic arch.
Dimensions of the holotype of A. serrensis were transcribed from the original description (Thomas 1902) . Measurements of A. s. leucogula were taken from the holotype specimen (craniodental dimensions) and transcribed from the original tag (external dimensions). Dimensions of 6 specimens of A. sanctipaulensis were transcribed from the original description (Hershkovitz 1990) . Skull characteristics were described according to the following authorities: dentition (Reig 1977) , cephalic arteries (Bugge 1970; Carleton 1980) , and cranial foramina (Wahlert 1974 (Wahlert , 1985 .
Karyotype.-Chromosome preparations were obtained from bone marrow after 40 min subcutaneous adminstration of 0.1% colchicine solution (1 ml/100 g of body weight) and hypotonic citrate treatment (Fagundes 1993) . At least 20 metaphases/individual were analyzed to establish diploid number.
Statistical analyses.-Our 1st analysis used all 18 variables for specimens of Akodon 2n ϭ 44 and 2n ϭ 46. Our 2nd analysis used 5 variables (least interorbital breadth, incisive foramen length, length of maxillary tooth row, breadth of braincase, zygomatic breadth) common to our data set and those available from Thomas (1902) and Hershkovitz (1990) for holotypes of A. serrensis, A. s. leucogula, and A. sanctipaulensis. Initially, a principal components analysis was generated from a logarithmically transformed covariance matrix. That analysis included no a priori assumptions of interrelationships of individuals and provided a descriptive technique that is useful in exploring degree of homogeneity within and among groups. Second, a discriminant funtions analysis was generated using diploid number to organize a priori groups. Both analyses were performed again to identify the best discriminatory variables for the 2 groups, 2n ϭ 44 and 2n ϭ 46, to identify the best discriminatory variables in a 3-group analysis (A. sanctipaulensis and Akodon 2n ϭ 44, and 2n ϭ 46), and to classify the holotypes of A. serrensis and A. s. leucogula, considered as ungrouped data in the analysis. After this procedure, included variables were compared with t-tests to assess those that best discriminated among species. Results were considered significant at P Յ 0.05.
RESULTS
Karyological data allowed the 40 specimens to categorized into either 44 or 46 chromosome forms: 2n ϭ 44: Piraquara (20), Aratiba (7); 2n ϭ 46: Piraquara (2), Eldorado Paulista (1), and Nova Friburgo (10). Formal description and comparative analysis of the karyotypes awaits publication and recognition of the species name.
External characters revealed that the most distinctive characteristics found in the 2n ϭ 44 form in relation to the 2n ϭ 46 form were tail bicolor with pelage slightly denser and white hairs and scales on underfaced region and body pelage much denser and lighter. Dental morphology of 2n ϭ 44 individuals consistently differed from that of 2n ϭ 46 animals in deep anteromedian flexus/flexid (Figs. 1a, 1b, 1c, and 1e), ectolophid in m1 (Fig. 1e) , molars narrow and elongated, and upper length of maxillary tooth row shorter. External dimensions were not useful for distinction between these forms ( Table 1) .
The principal components analysis of 18 morphometic dimensions revealed a clear separation between 2n ϭ 44 and 2n ϭ 46 individuals on the 2nd component in a biplot with component 1 versus component 2 (Table 2 ; Fig. 2a ). That segregation was due mainly to contrasts in palatal bridge, least interorbital breadth, and breadth of zygomatic plate, which are proportionally greater in Akodon 2n ϭ 46. The principal components analysis with the 5 variables separated Akodon 2n ϭ 44, Akodon 2n ϭ 46, and A. sanctipaulensis, whereas holotypes of A. serrensis and A. s. leucogula were near to the sample of 2n ϭ 46 individuals (Table 3 ; Fig. 2b) .
Separation of samples according to a priori 2n ϭ 44 and 2n ϭ 46 assignment groups was unambiguous, plotting the discriminant function scores of a 2-group analysis as a frequency histogram (Table 4a ; Fig. 3a) . When A. sanctipaulensis was included in a 3-group discriminant function analysis with a posteriori classification of holotypes of A. serrensis and A. s. leucogula (Table 4b ; Fig. 3b ), the canonical function was extremely robust, with all specimens classified correctly. Dimensions with the best discriminatory power were least interorbital breadth, incisive foramen length, and length of maxillary tooth row. Our results provided strong evidence for a clear distinction among the 2n ϭ 44 animals, the 2n ϭ 46 animals, and A. sanctipaulensis. The holotypes of A. serrensis and A. s. leucogula were classified together and with 2n ϭ 46 specimens. FIG. 2.-Principal components score extracted from the covariance matrix of log-transformed measurement data from a) 18 variables for specimens of Akodon 2n ϭ 44 and Akodon 2n ϭ 46 and b) 5 variables (least interorbital breadth, incisive foramen length, length of maxillary tooth row, breadth of braincase, zygomatic breadth) common to our data set and those of the publications of Thomas (1902) and Hershkovitz (1990) .
Differences in 11 skull and external dimensions were found between 2n ϭ 44 and 2n ϭ 46 individuals (Table 1) . Comparing skulls (Figs. 4 and 5) , the 2n ϭ 44 animals had a longer skull and rostrum, mainly because of differences in basilar length, condyloincisive length, and diastema length. Akodon 2n ϭ 44 had a wider skull than the 2n ϭ 46 animals, considering zygomatic breadth, although least interorbital breadth was larger in Akodon 2n ϭ 46 and length of orbital fossa was larger in Akodon 2n ϭ 44 animals.
Length of maxilary tooth row was shorter in Akodon 2n ϭ 44 (Table 1) . Molars differed between forms in presence of deep anteromedian flexus (M1), flexid (m1), and ectolophid (m1) in Akodon 2n ϭ 44 but ab- sence of these features in Akodon 2n ϭ 46 (Fig. 1) . The congruence between morphological and karyological results provide evidence that the 2n ϭ 46 and 2n ϭ 44 forms are distinct species. We consider 2n ϭ 46 individuals as conspecific with A. serrensis. However, evidence provided here indicated that 2n ϭ 44 animals are not conspecific with A. sanctipaulensis. Therefore, we recognize Akodon 2n ϭ 44 as a new species of the genus.
Akodon paranaensis, new species
Holotype.-Adult male; skull; skin; Museu de Zoologia da Universidade de São Paulo (MZUSP 29095). Collected by Carmen Zotz on 23 November 1983.
Type locality.-Piraquara (Estação Ecológica Canguiri), Paraná, Brazil.
Diagnosis.-A. paranaensis is distinguished from other species of Akodon from eastern Brazil by the following features: diploid number of 44 chromosomes; narrow and elongated molars; ectolophid present; interorbital breadth narrow, corresponding to at most 23% of basilar length; reduced tegmen tympani; distal baculum with the central digit and lateral ones about equal in size and proportions, not expanded distally.
Paratypes.-Skulls and skins of 30 specimens from Piraquara, Paraná (MZUSP 29088-29094, 29096-29118) and 7 specimens from Aratiba, Rio Grande do Sul, Brazil (MZUSP 29119 -29122, 29124 -29126) .
Distribution.-From state of Rio Grande do Sul, southernmost Brazil, through Curitiba, state of Paraná, southern Brazil (Fig. 6 ). This species also was recorded at Misiones, northeastern Argentina, by Liascovich and Reig (1989) as A. serrensis.
Etymology.-The state of Paraná, Brazil, includes the type locality of this species.
External characters.-Pelage dense, without marked distinction between dorsal and ventral color; dorsal surface from tip of rostrum to base of tail dark olivaceous agouti; mystacial vibrissae short, extending be- tween eyes and middle of ears when laid back on both sides; aristiform hairs 10-12 mm long, middorsally blackish (eumelanin); setiform hairs 9-10 mm long with only terminal portion banded, with subterminal band yellowish (pheomelanin), terminal band and proximal portion with same dark gray color (eumelanin); yellowish ventral surface from chin to base of tail; ventral setiforms dicromic with basal portion dark gray and terminal band yellowish to cream (pheomelanin); tail bicolored, dark brown above, with dark and short hairs, scales fully exposed, with white hairs and scales below; dorsal surface of hand and foot covered by dicromic hairs, with proximal band dark gray (eumelanin) and distal band white, hind feet with ungual tufts extended beyond the claws; ventral surface of hind feet with 6 plantar pads (4 interdigital pads, 1 hypothenar, and 1 thenar).
Skull and mandible.-Rostrum: gnathic process developed surpassing anterior face of incisors; nasal and premaxillary bones project past incisors, but not expanded to form a trumpet (Fig. 4c) ; posterior borders of nasals projected to maxillary-frontal suture or farther in some specimens; premaxillaries, in dorsal view, extended to nasal sides and forward converged to below nasals; nasolacrimal foramen slightly inflated and narrow in lateral view; zygomatic notch narrow (Fig. 4b) ; zygomatic plate with anterior border vertical, straight, or slightly concave (Fig. 4c) .
Interorbital region: frontal long, about the same size as nasals; interorbital region narrow with squared edges (hourglass shape), without supraorbital ridge; frontoparietal suture U-shaped (Fig. 4b) .
Braincase: squared in adults; temporal ridges absent; lambdoidal ridges present but not conspicuous; interparietal reduced and short anteroposteriorly.
Orbital fossa and zygomatic arch: lacrymal bone variable in size; zygomatic arch slender and narrow, anteriorly convergent, greatest width at root of zygomatic arch; jugal small but size variable; supraorbital foramen absent or present at same line of or below supraorbital edge; ethmoid foramen in frontal bone behind suture between frontal and maxillary bones; optic foramen similar in size to M3; sphenopalatine foramen small or reduced.
Otic capsules and associate foramina: tympanic bullae not developed; subsquamosal fenestra posterodorsal and usually similar or smaller than posglenoid foramen; hamular process of squamosal slender; tegmen tympani reduced but contacting posterior suspensory process of squamosal; ectotympanic along with tegmen tympani contribute to attachment of anterior audi- tory complex to posterior suspensory process of squamosal; squamosoalisphenoid groove well defined, with pterygoid bridge usually thick; mastoid fenestra present only in young; stapedial foramen developed; carotid canal present, posterolateral to Eustachian tube; hypoglossal and jugular foramina present and separated; stylomastoid foramen present and large; paraoccipital process developed (Fig. 4c) .
Palatal region: incisive foramen elongated and large, usually penetrating beyond Christoff (1991) ; 10, Pelotas (31Њ46ЈS; 52Њ20ЈW), I. J. Sbalqueiro (pers. comm.); 11, Rio Grande (32Њ29ЈS; 52Њ34ЈW), Sbalqueiro (1989) . Locality 12 in Argentina, province of Misiones; Puerto Penninsula (26Њ00ЈS; 54Њ37ЈW), Liascovich and Reig (1989). of pterygoid slightly divergent; sphenopalatine vacuities small when present or absent (Fig. 4a) .
Dentition: upper and lower incisors opistodont, without grooves, enamel pigmented yellow to orange; upper and lower molars moderately hypsodont; upper molar rows parallel or slightly convergent posteriorly, labial (paracone and metacone) and lingual (protocone and hypocone) cusps about the same size; main cusps diagonally arranged, protocone slightly anterior to paracone and hypocone slightly anterior to metacone; molars narrow and elongated; M1 with anterolingual and anterolabial conule equal in size, separated by usually deep anteromedian flexus (Fig. 1a) , anteroloph and parastyle present, protostyle absent, mesoloph present and reduced, enteroloph and enterostyle absent, posteroloph present and separated from metacone by shallow posteroflexus; M2 lacking anterolabial and anterolingual conules, mesoloph present; posteroloph poorly defined visible only in young; protoflexus, hypoflexus, paraflexus, and metaflexus conspicuous in M1 and M2; M3 extremely worn, with only 2 well-defined cusps (paracone and protocone), anteroloph well defined, separated from paracone by paraflexus. Lower molars with la-bial cusps (protoconid and hypoconid) diagonally arranged in relation to linguals (metaconid and entoconid); metaconid and entoconid slightly in front of protoconid and hypoconid, respectively; m1 with anterolabial and anterolingual conulids of equal size, separated by deep anteromedian flexid (Fig. 1b) , protostylid present and connected to anterior murid by enamel fold, anterolophulid and metastylid not observed, mesolophid present and reduced, mesostylid present, ectolophid present as narrow and slender structure, ectostylid absent, posterolophid conspicuous and separated from entoconid by deep and well-defined posteroflexid; m2 lacking anterolabial and anterolingual conulids, ectolophid present (Figs. 1c and 1d), ectostylid absent, mesolophid present; posterolophid present with posteroflexid well defined; m3 greater than M3 with 4 main visible cusps, posteroflexid present and defined by posterophid reduced in size.
Mandible: slender and short; upper and lower masseteric crests well defined; coronoid process sloped dorsally, going to above condyloid process; coronoid process falciform; capsular process of incisor root developed; angular process developed; condyloid process delicate, slightly posterior to level of angular process; foramen mandibular set at superior extremity of mylohyoid line; mental foramen in front of m1.
Phallus.-Glans penis short, thick, and barrel shaped, with convex dorsum; ventral and dorsal grooves developed and confluent with crater lip; surface of glands covered by small and short spines; baculum distal tridigit, lateral bacular process slender with thin tip, central digit longer than lateral elements (Fig. 1j) .
Karyotype.-Diploid number is 44, with 40 acrocentric chromosomes decreasing in size, a small metacentric pair, medium acrocentric X chromosome and small acrocentric Y chromosome. Formal description and comparative analysis of karyotype will be published elsewhere. The karyotype is similar to that described by Liascovich and Reig (1989) .
Habitat. 
DISCUSSION
The specimens of Akodon we examined were clearly diagnosable based on morphological and chromosomal characters, in strong contrast to most species of Akodon from Brazil. Our findings support recognition of 3 species: A. serrensis, A. paranaensis, and A. sanctipaulensis. A. paranaensis is described as a new species distinguished from the taxon A. serrensis by 2n ϭ 44 and significant differences in external morphology and craniodental measurements. Specimens with 2n ϭ 46 from eastern Brazil are designated as A. serrensis. A. sanctipaulensis remains the only Akodon species from Brazil with an unknown karyotype.
The karyotype of 2n ϭ 44 had been ascribed previously to A. serrensis (Liascovich and Reig 1989; Sbalqueiro 1989) . Nevertheless, craniodental characters (interorbital breadth narrow, molars narrow and elongated) and external color of the specimens of our sample with 2n ϭ 44 do not fit with the original description of A. serrensis made by Thomas (1902:61) , who described molars as ''very large in proportions, as large as those of the much bigger species A. cursor and the interorbital breadth as much broader.'' These features, however, are found in the specimens with 2n ϭ 46. Also, the general color nearest to Ridgway's bistre, as noted by Thomas (1902) for A. serrensis, contrasts with the general color observed in specimens with 2n ϭ 44. In this way, discrimination between A. paranaensis (2n ϭ 44) and A. serrensis (2n ϭ 46) is clear, and description of the latter species as having a karyotype of 2n ϭ 44 (Liascovich and Reig 1989 ) is incorrect.
The original description (Liascovich and Reig 1989 ) of skull dimensions and molars for specimens with 2n ϭ 44 from Misiones, Argentina, does not agree with the original description of A. serrensis. Thus, specimens from Argentina and those from southern Brazil that have 2n ϭ 44 (Sbalqueiro 1989) should be renamed A. paranaensis. However, specimens with 2n ϭ 46, distributed in southern and southeastern Brazil, should be classified as A. serrensis.
Miranda Ribeiro (1905) analyzed 1 specimen from Retiro de Ramos, state of Rio de Janeiro, and used variation in color pattern to recognize the subspecies A. serrensis var. leucogula. Hershkovitz (1990) considered A. leucogula as a species distinct from A. serrensis, although identifications of specimens had not been verified against the type specimens. In a geographic scope, careful discrimination of consistent samples, taking into account age, sex, and variation in color pattern (characters critical in comparisons among Akodon) and morphological and genetic traits, is the basis for subspecific recognition. Our data resulted in classification of the holotypes of A. serrensis and A. s. leucogula with a number of specimens with 2n ϭ 46, which we interpret as strong evidence for the full synonymy of A. s. leucogula under A. serrensis and the link to a 2n ϭ 46 karyotype. We do not recognize separate subspecies.
Akodon paranaensis can be differentiated from other species of Akodon from southern to eastern Brazil as follows: from A. lindberghi by its larger skull and external dimensions; from A. serrensis by a lighter external color, presence of an anteromedian flexus(id), an interorbital breadth Ͻ23% of basilar length, and a length of orbital fossa Յ9 mm; from A. cursor and A. montensis by an interorbital breadth slightly smaller and a maxillary tooth row length slightly longer and molars narrower and more elongated; and from A. sanctipaulensis by a skull proportionally larger and a lighter external color (Christoff 1997) .
Akodon paranaensis retains some plesiomorphic characteristics that are shared with other species of Akodon. It has molars with a reduced mesoloph(id). This pattern is an intermediate condition between a tetralophodont and pentalophodont pattern, and the pentalophodont pattern was considered primitive by Hershkovitz (1962 Hershkovitz ( , 1993 . The cephalic arterial circulation corresponds to a primitive pattern, as defined by Carleton (1980) , as does the presence of a glans penis and a distal baculum with a well-developed tridigital element, as defined by Hooper and Musser (1964) and Carleton (1980) . These characteristics of A. paranaensis are shared with species of the varius (Myers 1989) , fumeus (Myers and Patton 1989) , and boliviensis groups (Hershkovitz 1990; Myers et al. 1990 ) and with other species of Akodon (sensu Patton and Smith 1992) . However, bacular anatomy is different in the species of Abrothrix (sensu Spotorno et al. 1990 ) referred to as Akodon by Reig (1987) .
Phenetically, A. paranaensis can be included in the mollis size class (sensu Hershkovitz 1990), considering skull length and diploid number. Although A. paranaensis shares some characters with other Akodon species from South America, we are not confortable in including A. paranaensis within any existing species group because the monophyly of these assemblages remains questionable.
